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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a valve unit 
for replacing residual gas with high efficiency. 
SOLUTION: A valve unit 10 is constituted with a 
plurality of fluid control apparatuses 2, 3, and 4 to 
control the flow of fluid flowing through a flow 
passage are mounted on a manifold 1 wherein a flow 
passage is formed in a block body, and the valve unit 
comprises the gas feed valve 2, and the gas 
substitution valve 3 arranged downstream of the flow 
of process gas and controlling the flow of purge gas. 
A confluent point between a process gas flow 
passage 22 formed on the discharge side from the 
gas feed valve 2 and a purge gas flow passage 25 
formed so as to be confluent with the process gas 

flow passage 22 from a gas substitution valve 3 is situated upper stream from the gas 
substitution valve 3. 
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* NOTICES * 



JPO and NCI PI are not responsible £or any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the bulb unit which comes to attach in one two or more fluid control equipments 
which control the flow of flowing fluid through said passage to the manifold with which passage was 
formed in the block object. The process gas psissage which has the gas supply bulb which controls 
the flow of process gas, and the inert-gas-replacement bulb which is arranged at the downstream of 
the flow of process gas and controls the flow of purge gas, and was formed in the discharge side 
from said gas supply bulb, The bulb unit to which a juncture with the purge gas passage formed so 
that it might join from said inert-gas-replacement bulb to said process gas passage is characterized 
by being in the upstream of said inert-gas-replacement bulb. 

[Claim 2] The bulb unit characterized by joining the inclination part of said process gas passage 
which said purge gas passage was inclined and formed in the upstream in the bulb unit according to 
claim 1 , and was formed in the downstream by inclining. 

[Claim 3] It is the bulb imit which comes to attach in one two or more fluid control equipments 
which control the flow of flowing fluid through said passage to the manifold with which passage was 
formed in the block object. The process gas passage which has the gas supply bulb which controls 
the flow of process gas, and the inert-gas-replacement bulb which is arranged at the downstream of 
the flow of process gas and controls the flow of purge gas, and was formed in the discharge side 
from said gas supply bulb, The bulb xmit characterized by having the bypass passage which connects 
the entry section of the purge gas passage formed so that it might join from said inert-gas- 
replacement bulb to process gas passage, and said purge gas passage and said process gas passage. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bulb unit which can permute further the residual 
gas which piles up in passage by the detail efficiently about the bulb unit used by industrial 
manufacturing installations, such as semiconductor fabrication machines and equipment. 
[0002] 

[Description of the Prior Art] In the semi-conductor production process, process gas, such as 
corrosive gas, toxic gas, and inflammable gas, is used for etching of photoresist processing etc. as 
distributed gas from the former. Although photoresist processing (photoresist spreading, exposure, 
development, etching) is repeated two or more times in a semi-conductor production process, the gas 
transfer xmit which supplies process gas if needed is used there. That is, in photoresist processing, 
two or more kinds of process gas and the process gas with which concentration differed even if it 
was the same class may be used. Therefore, within the chamber constituted from sealed space, 
process gas, such as two or more corrosive gas, component gas, etc., is mixed, or inert gas is mixed 
by process gas etc., and it is made predetermined concentration and supplied. 
[0003] However, also in process gas, since corrosive gas corroded the metal inside a pipe etc. when 
it was left remained in a supply rear brake tube, the impurity might mix at the time of the next gas 
supply, and it might have a bad influence on the semi-conductor. Moreover, even when corrosive gas 
was little, when remaining, the component of the process gas used for a degree changed, and it had a 
big bad influence on photoresist processing, and also became the cause by which the quality of a 
semi-conductor product made it deteriorate. Furthermore, last time, even if the process gas of use 
was some residues in the case of inflammable gas etc., it mixed with the following gas depending on 
the class, and there was a possibility that the combustion and explosion by inflammable gas might 
occur. So, in the gas transfer unit, after mixing the process gas of two or more kinds of specified 
quantity etc. within a chamber, manufacturing distributed gas and supplying a semi-conductor 
process, permuting the process gas which remains to the interior, such as a chamber and a gas 
transfer unit, with inert gas, such as nitrogen gas, is performed. 

[0004] Recently, integration of semiconductor fabrication machines and equipment progresses, and 
the bulb unit which carried out unitization of passage, a control bulb, etc. which constitute a gas 
transfer xmit has come [ by the way, ] to be adopted. Drawing 3 is the sectional view showing the 
conventional example of such a bulb xmit. The inert-gas-replacement bulb 103 which controls the 
flow of the purge gas for permuting the gas supply bulb 102 and residual gas which control the flow 
of the process gas to a non-illustrated chamber by the manifold 101 with which passage was formed, 
and the check valve 104 which prevents the inflow of process gas are put in order by the single tier, 
and the bulb unit 100 is attached in one. And when passing process gas, the inert-gas-replacement 
bulb 103 is closed, the gas supply bulb 102 can open, and process gas is supplied to a chamber side. 
Therefore, process gas enters from the process gas inflow way 111, flows to the process gas outflow 
way 112 through the gas supply bulb 102, and is supplied to a non-illustrated chamber from the 
outflow way 113. 

[0005] On the other hand, after the gas supply bulb 102 is closed and supply of process gas is 
stopped at the time of the permutation of residual gas, the inert-gas-replacement bulb 103 can open 
and purge gas (for example, nitrogen gas) is passed in passage by the high pressure (for example. 
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two atmospheric pressures). Since it is supplied by the high pressure, purge gas will flow also into 
the dead space 120 which continues to the gas supply bulb 102 side, while being passed with 
sufficient vigor to the outflow way 113 side from tiie purge gas inflow way 114 which intersects 
perpendicularly with the process gas outflow way 1 12 through the inert-gas-replacement bulb 103 
from a check valve 104. Therefore, the residual gas in dead space 120 is diluted by purge gas, and ** 
is passed to the outflow way 1 13 side, and it is discharged. Therefore, by continuing passing purge 
gas in the process gas outflow way 112, the process gas which remains in passage will be diluted and 
inert gas replacement will be completed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional bulb unit 100 as shown in 
drawing 3 , it had become a problem that the inert gas replacement which makes even desired 
concentration dilute the residual gas in passage takes time amount, and the consumption of purge gas 
increases in connection with it. It is because it will become a failure to cost reduction if the cycle 
time of semiconductor fabrication machines and equipment will become long, productive efficiency 
will be reduced, if inert gas replacement takes long duration, and the consumption of purge gas 
increases. 

[0007] Then, this invention aims at offering the bulb unit which can permute residual gas efficiently 

that the above-mentioned technical problem should be solved. 

[0008] 

[Means for Solving the Problem] As opposed to the manifold with which, as for the bulb unit 
concerning this invention, passage was formed in the block object The gas supply bulb by which it 
comes to attach in one two or more fluid control equipments which control the flow of flowing fluid 
through said passage, and they control the flow of process gas. The process gas passage which has 
the inert-gas-replacement bulb which is arranged at the downstream of the flow of process gas and 
controls the flow of purge gas, and was formed in the discharge side from said gas supply bulb, A 
jvmcture with the pxirge gas passage formed so that it might join from said inert-gas-replacement bulb 
to said process gas passage is characterized by being in the upstream of said inert-gas-replacement 
bulb. For example, the inclination part of said process gas passage which inclined and formed said 
purge gas passage in the upstream, and was inclined and formed in the downstream is made to join. 
Therefore, it is weished away by residual gas througji the juncture of purge gas passage to process gas 
passage at the downstream, and since purge gas is generally supplied by the high pressure, it flows 
also into the upstream of the juncture which was closed by the gas supply bulb and became dead 
space, and makes the residual gas of the tooth space concerned dilute and exhaust, if a gas supply 
bulb is closed after process gas supply, an inert-gas-replacement bulb is opened and purge gas is 
passed. Since a juncture is located by the upstream of an inert-gas-replacement bulb, i.e., the 
clausilium section of a gas supply bulb, in a near location at this time, the volume of dead space can 
be small, namely, the time amount which inert gas replacement takes by the amount of residuals of 
process gas decreasing can be shortened, and the consumption of purge gas can also be cut down. 
[0009] Moreover, the bulb unit concerning this invention receives the manifold with which passage 
was formed in the block object. The gas supply bulb by which it comes to attach in one two or more 
fluid control equipments which control the flow of flowing fluid through said passage, and they 
control the flow of process gas, The process gas passage which has the inert-gas-replacement bulb 
which is arranged at the downstream of the flow of process gas and controls the flow of purge gas, 
and was formed in the discharge side from said gas supply bulb, It is characterized by having the 
bypass passage which connects the entry section of the purge gas passage formed so that it might 
join from said inert-gas-replacement bulb to process gas passage, and said purge gas passage and 
said process gas passage. Therefore, if a gas supply bulb is closed after process gas supply, an inert- 
gas-replacement bulb is opened and purge gas is passed, it is washed away by residual gas through 
the juncture of purge gas passage to process gas passage at the downstream, and it will pass along 
bypass passage and will be further washed away by the residual gas of a juncture which is in process 
gas passage from the upstream. Moreover, since purge gas is generally supplied by the high pressure, 
it flows also into the upstream of the process gas passage entry which was closed by the gas supply 
bulb and became dead space, and makes the residual gas of the tooth space concemed dilute and 
exhaust. Since dead space is the slight space in a gas supply bulb at this time, there can be few 
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amounts of residuals of process gas, the time amount which inert gas replacement takes can be 

shortened, and the consumption of purge gas can also be cut down. 

[0010] 

[Embodiment of the Invention] Next, the gestalt of 1 operation of the bulb unit conceming this 
invention is concretely explained witih reference to a drawing. The bulb unit of the gestalt of this 
operation constitutes gas transfer units, such as semiconductor fabrication machines and equipment, 
Hke what was mentioned above. Drawing 1 is the sectional view showing the gestalt of the 1st 
operation of a bulb unit. On the manifold 1 with which passage was formed, the inert-gas- 
replacement bulb 3 which controls the flow of the purge gas for permuting the gas supply bulb 2 and 
residual gas which control the flow of the process gas to a non-illustrated chamber, and the check 
valve 4 which prevents the inflow of process gas are put in order by the single tier, and the bulb unit 
10 is attached at one. The gas supply bulb 2, the inert-gas-replacement bulb 3, and a check valve 4 
are constituted by each valve blocks 11, 12, and 13 and one, and are attached in the manifold 1 by 
the valve blocks 11, 12, and 13. It is open for free passage to a valve portion, respectively, and the 
inflow ways 1 lA, 12 A, and 13A and the outflow ways 1 IB, 12B, and 13B which establish the port 
section are drilled in the base side which is the clamp face by valve blocks 11, 12, and 13. 
[001 1] And the passage which is open for free passage on the inflow ways 1 1 A, 12 A, and 13A and 
the outflow ways 1 IB, 12B, and 13B of these valve blocks 11,12, and 13 is drilled by the manifold 
1 . That is, to the valve block 1 1 of the activity bulb 2 which controls the flow of process gas, the 
process gas inflow way 21 and the process gas outflow way 22 are open for free passage. Especially, 
the process gas outflow way 22 is opening the thing of the gestalt of this operation for free passage 
to horizontal level 22P drilled in the longitudinal direction of a manifold 1 by ramp 22Q which 
inclined in the downstream (inert-gas-replacement bulb 3 side) so that it may understand as 
compared with the thing (refer to drawing 3 ) of the conventional example. Therefore, according to 
ramp 22Q of the process gas outflow way 22, outflow way 1 IB of a valve block 1 1 also inclines, and 
is formed. 

[0012] Moreover, the purge gas inflow way 23 which supplies purge gas to a check valve 13, and the 
communication passage 24 for passing purge gas from a check valve 1 3 to the inert-gas-replacement 
bulb 3 are drilled by the manifold 1, Furthermore, from outflow way 12B of the valve block 12 to the 
inert-gas-replacement bulb 3, the purge gas supply way 25 is drilled by the manifold 1 so that it may 
join in the middle of ramp 22Q of the process gas outflow way 22. This purge gas supply way 25 
inclines in the upstream (gas supply bulb 2 side) to the same extent as ramp 22Q of the process gas 
outflow way 22, is formed in it, and outflow way 12B of the valve block 12 which is open for free 
passage there also inclines, and it is formed. In addition, the process gas outflow way 22 and the 
purge gas supply way 25 are equivalent to the process gas passage and purge gas passage which are 
indicated to claim 1 , respectively. 

[0013] Then, according to such a bulb unit 10, inert gas replacement is performed as follows. First, 
where the inert-gas-replacement bulb 3 is closed, the gas supply bulb 2 can open process gas, and it 
is supplied to a non-illustrated chamber through the purge gas outflow way 22 from the purge gas 
inflow way 21 of a manifold 1. And after processing of etching etc. is completed, the gas supply bulb 
2 is closed, supply of process gas stops, and, subsequently inert gas replacement is performed. That 
is, the inert-gas-replacement bulb 3 can open following the clausilium of the gas supply bulb 2, and 
it is washed away by high-pressure pxirge gas in the process gas outflow way 22. Inert gas, such as 
nitrogen gas, is used for purge gas, and it is supplied by two atmospheric pressxjres or the pressure 
beyond it. Therefore, purge gas flows from a check valve 4 to the inert-gas-replacement bulb 3 
through the purge gas inflow way 23 and the communication passage 24 of a manifold 1, and flows 
into ramp 22Q of the purge gas supply way 25 to the process gas outflow way 22 with suflRcient 
vigor further. 

[0014] The purge gas which flowed into the process gas outflow way 22 is discharged from the 
outflow way 26, washing away residual gas as it is. Moreover, also into outflow way 1 1B28 (it 
illustrates with a spot) of a valve block 11, i.e., dead space, since purge gas is supplied with high 
pressure from the pressure in passage, it flows in ramp 22Q. Therefore, it passes and the residual gas 
in dead space 28 is discharged to the outflow way 26 side while it is diluted by purge gas. Therefore, 
by continuing passing purge gas in the process gas outflow way 22, the process gas which remains in 
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passage will be diluted and inert gas replacement will be completed. 

[0015] Here, a test result is compared about the inert-gas-replacement property of the bulb imit 10 of 
the gestalt of this operation, and the conventional bulb unit 100 of drawing 3 . Drawing 4 and 
drawing 5 show the test result about an inert-gas-replacement property in a graph. In addition, in this 
trial, the purge of nitrogen gas performed inert gas replacement in the passage where it filled up with 
oxygen instead of corrosive gas. In the graph of drawing 4 , the comparison of purge time amount to 
the residual oxygen density in bulb xmit passage is shown, and the comparison of nitrogen gas input 
rating to the residual oxygen density in bulb unit passage is shown in the graph of drawin g 5 at it. In 
addition, the exam set permutation gas pressure to 0.2MPa(s), and performed it under the 
permutation quantity of gas flow ll./m. Moreover, when inert gas replacement was actually 
performed, as for the concentration of the residual gas in passage, threshold limit value is determined 
by the type of gas, and the period until it dilutes this trial to 0.5 ppm or less was compared. 
[0016] Then, when purge time amount and nitrogen gas input rating until it reaches a reference value 
mostly compared both the bulb imit 10,100, the direction of the bulb unit 10 (it expresses as a 
continuous line) of the gestalt of this operation showed clearly the inert- gas-replacement property 
which may be compared with the conventional bulb unit 100. That is, these bulb units 10 were about 
200 sec(s) to having taken the purge time amount of about 900 sec(s) for residual oxygen to reach 
criteria concentration, as shown in drawing 4 in the case of the conventional bulb unit 100. 
Moreover, this bulb unit 10 was about 3.31. to that of ** to which about 151, nitrogen gas was 
consumed in the case of the conventional bulb unit 100 by the time residual oxygen reached criteria 
concentration, as shown in drawing 5 . Therefore, according to the bulb unit 1 0 of the gestalt of this 
operation, with compaction of purge time amount, it is also nitrogen gas input rating and was able to 
stop. 

[0017] Since this was formed so that the purge gas supply way 25 which made ramp 22Q of the 
process gas outflow way 22 incline similarly might be made to join, it is considered to be because for 
dead space 28 to have been made small as much as possible. In the point, the capacity of the residual 
gas within dead space 28 was able to be reduced even to 0.13 cc with the manifold 1 of the gestalt of 
this operation to the capacity of the residual gas within dead space 120 being 0.71 cc in the 
conventional manifold 101 . And from this result, according to the bulb vinit 10 of the gestalt of this 
operation, the cycle time of semiconductor fabrication machines and equipment could be shortened, 
and it led to improvement in production capacity. Moreover, consumption of the purge gas used for 
inert gas replacement could be lessened, and it also became cost reduction. 

[0018] Next, the gestalt of the 2nd operation of the bulb vinit concerning this invention is explained. 
Drawing 2 is the sectional view showing the gestalt of the 2nd operation of a bulb unit. The bulb unit 
30 of the gestalt of this operation is attached like the thing of the gestalt of the 1st operation, and 
constitutes gas transfer vinits, such as semiconductor fabrication machines and equipment. Therefore, 
a same sign is attached and explained to the same component part as said bulb unit 10 (R> dr awing 1 
1 reference). On the manifold 31 with which passage was formed, the gas supply bulb 2, the inert- 
gas-replacement bulb 3, and a check valve 4 are put in order by the single tier, and are attached at 
one. And these are constituted by each valve blocks 11, 12, and 13 and one, and are attached in the 
manifold 31 by the valve blocks 11, 12, and 13. It is open for free passage to a valve portion, 
respectively, and the inflow ways 1 1 A, 12A, and 13A and the outflow ways 1 IB, 12B, and 13B 
which establish the port section are drilled in the base side which is the clamp face by valve blocks 
11, 12, and 13. 

[0019] And the passage which is open for free passage on the inflow ways 1 1 A, 12 A, and 13A and 
the outflow ways 1 IB, 12B, and 13B of these valve blocks 11,12, and 13 is drilled by the manifold 
3 1 . That is, to the valve block 1 1 of the activity bulb 2 which controls the flow of process gas, the 
process gas inflow way 41 and the process gas outflow way 42 are open for free passage. The 
process gas outflow way 42 is open for free passage with vertical section 42Q perpendicularly drilled 
from the top face to horizontal level 42P drilled in the longitudinal direction of a manifold 31. 
Moreover, the purge g2is inflow way 43 which supplies purge gas to a check valve 13, and the 
commimication passage 44 for passing purge gas from a check valve 13 to the inert-gas-replacement 
bulb 3 are drilled by the manifold 3 1 . Furthermore, the bypass passage 46 of V typeface which opens 
for free passage top-face opening of the purge gas supply way 45 which is perpendicularly open for 
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free passage to a manifold 31 to horizontal level 42P of the process gas outflow way 42, and joins it 
from outflow way 12B of a valve block 12 to them, and the pxirge gas supply way 45 and the process 
gas outflow way 42 is drilled. In addition, the process gas outflow way 42 and the purge gas supply 
way 45 are equivalent to the process gas passage and purge gas passage which are indicated to claim 
2, respectively. 

[0020] Then, according to such a bulb unit 30, next it is made like and inert gas replacement is 
performed. First, where the inert-gas-replacement bulb 3 is closed, the gas supply bulb 2 can open 
process gas, and it is supplied to a non-illustrated chamber through- the purge gas outflow way 42 
from the purge gas inflow way 41 of a manifold 31 . And after processing of etching etc. is 
completed, the gas supply bulb 2 is closed, supply of process gas stops, and inert gas replacement is 
performed. That is, the inert-gas-replacement bulb 3 can open following the clausilium of the gas 
supply bulb 2, and it is washed away by high-pressure purge gas in the process gas outflow way 42. 
Inert gas, such as nitrogen gas, is used for pxarge gas, and it is supplied by two atmospheric pressures 
or the pressure beyond it. Therefore, purge gas flows from a check valve 4 to the inert-gas- 
replacement bulb 3 through the purge gas inflow way 43 and the communication passage 44 of a 
manifold 3 1 , and divides and flows into the 2-way of the purge gas supply way 45 and the bypass 
passage 46 from outflow way 12B of a valve block 12 ftirther. 

[0021] The purge gas which flowed into the purge gas supply way 45 washes away the residual gas 
in the process gas outflow way 42 £is it is, and discharges it from the outflow way 26. On the other 
hand, the purge gas which flowed into the bypass passage 46 washes away ftirther the residual gas in 
the process gas outflow way 42 from the upstream, and discharges it to the outflow way 26 side. 
Moreover, since the purge gas which flowed into the bypass passage 46 is supplied with high 
pressure, it flows in also into outflow way 1 IB of the valve block 1 1 used as dead space 48 (it 
illustrates with a spot). Therefore, the residual gas in dead space 48 is diluted by purge gas, and ** is 
passed to the outflow way 26 side, and it is discharged. Therefore, by continuing passing purge gas, 
the process gas which remains in passage will be diluted and inert gas replacement will be 
completed. 

[0022] And according to the bulb unit 30 of the gestalt of this operation, although not shown, the test 
result of an inert-gas-replacement property enables compaction of the ftirther purge time amount, in 
connection with it, is also nitrogen gas input rating and can suppress it more. It is because it is 
thought that the improvement in an inert-gas-replacement property originates in the dead space in 
passage as the gestalt of the 1st operation also showed. Since it was made to wash away the residual 
gas in a manifold 3 1 completely with the gestalt of this operation in the point, the capacity of the 
residual gas within dead space 48 is because it was made to fall even to 0.09 cc of an outflow way 
1 IB part. Moreover, purge gas can also mention the directivity which flows into dead space 48 as a 
basis of the improvement in an inert-gas-replacement property. That is, since purge gas is supplied 
with high pressure from the pressure in passage, it flows also in dead space, but when the bypass 
passage 46 has tumed to the direction of dead space 48 like the gestalt of this operation, it is because 
it is possible that the kinetic energy by the flow of purge gas works effectively, and flows effectively 
in dead space. 

[0023] Therefore, according to the bulb unit 30 of the gestalt of this operation, the cycle time of 
semiconductor fabrication machines and equipment can be shortened by improvement in an inert- 
gas-replacement property, and it leads to improvement in production capacity. Moreover, 
consumption of the purge gas used for inert gas replacement can be lessened, and it also becomes 
cost reduction. 

[0024] In addition, various modification is possible for this invention in the range which is not 
necessarily limited to the thing of the gestalt of said operation, and does not deviate from the 
meaning. For example, in addition to the purge gas supply way 45, the bypass passage 46 was 
formed, but you may make it supply purge gas with the gestalt of said 2nd operation only in the 
bypass passage 46. 
[0025] 

[Effect of the Invention] This invention is a thing which comes to attach in one two or more fluid 
control equipments which control the flow of flowing fluid through said passage to the manifold 
with which passage was formed in the block object. The process gas passage which has the gas 
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supply bulb which controls the flow of process gas, and the inert-gas-replacement bulb which 
controls the flow of purge gas by the downstream of the flow of process gas, and was formed in the 
discharge side from said gas supply bulb, Since the juncture with the purge gas passage formed so 
that it might join from said inert-gas-replacement bulb to process gas passage constituted so that it 
might be located in the upstream of said inert-gas-replacement bulb, it became possible to offer the 
bulb imit which can permute residual gas efficiently. 

[0026] Moreover, this invention receives the manifold with which passage was formed in the block 
object. The gas supply bulb by which it comes to attach in one two or more fluid control equipments 
which control the flow of flowing fluid through said passage, and they control the flow of process 
gas. The process gas passage which has the inert-gas-replacement bulb which is arranged at the 
downstream of the flow of process gas and controls the flow of purge gas, and was formed in the 
discharge side from said gas supply bulb, Since it considered as the configuration which has the 
bypass passage which connects Uie entry section of the purge gas passage formed so that it might 
join from said inert-gas-replacement bulb to process gas passage, and said purge gas passage and 
said process gas passage It became possible to offer the bulb imit which can permute residual gas 
efficiently. 



[Translation done.] 
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* NOTICES ♦ 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the gestalt of the 1st operation of the bulb unit 
concerning this invention. 

[Drawing 2] It is the sectional view showing the gestalt of the 2nd operation of the bulb unit 
concerning this invention. 

[Drawing 3] It is the sectional view showing the conventional bulb unit. 

[Drawing 4] It is the graph which showed the inert-gas-replacement property based on purge time 
amount. 

[Drawing 5] It is the graph which showed the inert-gas-replacement property based on purge gas 
consumption. 
[Description of Notations] 
1 31,101 Manifold 

2.102 Gas supply bulb 

3.103 Inert-gas-replacement bulb 

4.104 Check valve 
10 30,100 Bulb unit 

22 42,1 12 Process gas outflow way 
25, 45, 46,1 14 Purge gas supply way 



[Translation done.] 
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1 .This docmnent has been translated by computer. So the translation may not reflect the original 
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